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Background. Cardiovascular disease is the main cause of
morbidity and mortality in patients with type 2 diabetes melli-
tus (DM). Intervention on cardiovascular risk factors (CVRF)
is essential to obtain clinical results reducing the excess of car-
diovascular risk (CVR) in these patients.
Methods. The objective of this study was to describe the asso-
ciation of type 2 DM with modifiable cardiovascular risk factors
and the degree of control of these in a population of type 2 dia-
betics in attendance in primary care clinics, and also to establish
prospectively whether an integral and multifactorial interven-
tion on uncontrolled cardiovascular risk factors, carried out in
conditions of routine clinical practice by applying an open pro-
tocol, could significantly reduce the estimated CVR according
to the Framingham scale.
The proposed intervention included both actions aimed at
modifying habits, and pharmacologic intervention to achieve
an optimum level of control in accordance with international
recommendations for the objectives and treatment for type 2
diabetes.
Results. A total of 3466 patients with a mean age of 58 ± 7.5
years were studied and followed-up for 1 year. Of these, 90.4%
of patients had high blood pressure; 60.1% of men and 32.7%
of women presented CVR >20% in 10 years according to the
Framingham scale by categories.
Intervention at 1 year of follow-up had achieved statistically
significant reductions in blood pressure, glycated hemoglobin,
and lipid levels, but not of patients’ body weight. After 1 year of
follow-up, 29% of males and 24% of women with a high CVR
(>20%) at the start of the study presented reduced risk levels.
Conclusion. The results of the study demonstrate that an inte-
grated and multifactorial intervention in type 2 diabetic patients
can achieve clinically significant reductions in CVR. However,
conducted in effective conditions, it is not able to achieve op-
timum levels of control in spite of the initial proposal, possibly
due to some degree of inertia in routine clinical practice.
Type 2 diabetes is associated with a 2- to 4-fold in-
crease in the risk of coronary heart disease. Furthermore,
it is well known that cardiovascular diseases are the main
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cause of morbidity and mortality among type 2 diabetic
patients, and that an estimated 75% to 85% of diabetics
die because of cardiovascular disease as a consequence
of an accelerated atherosclerotic process [1, 2].
However, such an increased risk cannot be explained
by hyperglycemia alone. There is a strong correlation
between blood sugar level and microvascular complica-
tions (retinopathy and renal disease), and a more mod-
est correlation between isolated blood sugar levels and
macrovascular disease.
Besides, it is well known that type 2 diabetes is
frequently associated with cardiovascular risk factors
(CVRF), such as hypertension and dyslipidemia, and that
the prevalence of other factors, such as smoking, seden-
tary lifestyle, and obesity is greater than in the nondia-
betic population.
All of this contributes to the increased cardiovascular
risk (CVR) in these patients, as it was demonstrated in
the United Kingdom Prospective Diabetes Study [3]. The
recognition and control of these factors, lifestyle modifi-
cations together with strict blood sugar control, is essen-
tial in order to reduce the high cardiovascular morbidity
and mortality in these patients [4]. Several well-designed,
randomized clinical trials have demonstrated how inter-
vention to reduce the major, modifiable risk factors has
a beneficial effect on cardiovascular morbidity and mor-
tality in diabetic patients [5, 6].Also, an intensified, sus-
tained, multifactorial intervention study in type 2 dia-
betic patients with multiple risk factors and microalbu-
minuria reported a 50% reduction in macrovascular and
microvascular events [7].
Indeed, the current approach to type 2 diabetes in-
volves an intensive, multifactorial intervention aimed
at reducing the overall risk of cardiovascular disease,
and delaying the appearance of micro- and macrovascu-
lar complications. As set out in clinical practice guide-
lines, this intervention includes lifestyle modification,
strict control of blood sugar, and of the other noncon-
trolled modifiable risk factors, such as hypertension and
dyslipidemia.
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This study aims to determine the CVR profile and the
level of control of blood sugar and concomitant risk fac-
tors in a consecutive sample of type 2 diabetic patients
who were seen at primary care centers in Spain.
It also aims to determine if a simultaneous, multifacto-
rial intervention involving nutritional-hygienic measures,
smoking cessation, and intensification of pharmacologic
treatment for noncontrolled risk factors achieves an op-
timum level of control and reduces the estimated CVR
in these patients.
This intervention study was carried out over 1 year
by primary care physicians (PCP) under routine clinical
practice conditions, following the recommendations of
clinical practice guidelines.
METHODS
This was a prospective, multicenter, cohort study of 1
year of follow-up carried out between June 2002 and June
2003.
A total of 854 PCP participated in the study. The physi-
cians were asked to enroll the first 5 patients who had
attended their center with type 2 diabetes of more than
1 year of duration, aged between 30 and 70 years. Exclu-
sion criteria was: systolic blood pressure (SBP) of >210
mm Hg or diastolic blood pressure (DBP) of >110 mm
Hg, hyperkalemia (>5.2 mEq/L), and the coexistence of
clinically significant renal or hepatic impairment.
Demographic data, presence of the major CVRFs,
and cardiovascular disease, as well as several biologi-
cal and clinical parameters, were recorded. Patients were
followed-up for 1 year, with 3 monthly visits at which the
previously determined goals were assessed and treatment
adjusted according to the results.
The intervention protocol was designed based on in-
ternational guidelines, bearing in mind the effectiveness
of routine clinical practice conditions. A multifactorial
approach was proposed, and open recommendations for
CVRF intervention were prepared. The therapeutic goals
were: (1) for primary prevention, smoking cessation,
body mass index (BMI) of <30 kg/m2, blood pressure
<130/85 mm Hg, glycated hemoglobin (HbA1c) <7.5%,
LDL-cholesterol <130 mg/dL, and HDL-cholesterol >40
mg/dL; and (2) for secondary prevention, the same goals,
but with LDL-cholesterol <100 mg/dL.
Statistical analysis
It was calculated that 4000 patients would be needed
to obtain a 95% confidence level in the prevalence of risk
factors, and an estimation precision of ± 2.2 percent units
for those patients in whom the prevalence was near 50%.
The prevalence of the major CVRFs was calculated with
a 95% confidence interval.
Table 1. Baseline data
N %
Sex (% women) 1778/3466 51.3
Hypertension 3116/3466 90.4
Dyslipidemia 1964/3466 57
Obesity BMI >30 kg/m2 1079/3125 34.5
Microalbuminuria 544/1569 34.7
Smoking 596/3466 17.3
Men >65 years 1022/3466 29.7
Women >55 years 342/3466 9.9
Family history IHD 297/3466 8.6
Ischemic heart disease 133/3466 3.86
Cerebral vascular disease 63/3466 1.83
Peripheral arterial disease 187/3466 5.43
Heart failure 92/3466 2.67
Left ventricular hypertrophy 164/3466 4.76
The categorical variables are presented with a 95%
confidence interval. McNemar’s test was used for the
comparison of the binary variables between baseline and
the final visit, and the Student t test was used for the
quantitative variables. The overall change in estimated
cardiovascular risk was calculated according to Framing-
ham’s modified risk tables [8], and calibrated for Spain
[9].
A multiple linear model was adapted to explain
changes in coronary risk for hard end points on the basis
of modifiable variables used to estimate this risk (change
in total and HDL cholesterol, in systolic and diastolic
blood pressure, and in smoking habit). Adjustment for
the effect of the change in the monitoring in another vari-
ables as the BMI, the logarithm of the triglycerides, the
perimeter of the waist, HbA1c, and the antiquity of the
diabetes was made.
Smoking habit was codified as follows: 0, did not smoke
in initial, and does not smoke in final visit; 1, smoked in
initial visit, but not in final visit; 2, smoked in initial and
final visit; 3, did not smoke in initial visit, and smokes in
final visit.
The data were processed using the SAS statistical pro-
gram (Cary, NC, USA).
RESULTS
The initial sample was made up of 5328 patients, 274
of whom did not meet 1 or more of the inclusion criteria;
3466 patients attended the final visit.
Mean age was 58.3 ± 7.5 years, and 51.3% were women.
The mean duration of diabetes was 6.5 ± 5.1 years. Base-
line data on prevalence of CVRFs and cardiovascular
disease (CVD) are given in Table 1.
The estimated CVR in 10 years for both sexes was cal-
culated from data obtained at the baseline visit. It was
observed that 60.2% of men had a high CVR (>20%),
and only 5.1% had a CVR of <10%. For women, these
rates were 32.8% and 10.9%, respectively.
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Table 2. Evolution of cardiovascular risk factors
Baseline Final
visit visit
Factor % % P value
Smoking
Total 17.3 13.3 .001
Men 30.5 22.6 .001
Women 4.7 4.4 ns
Alcohol consumption 34.9 25.4 .001
Obesity
BMI <30 kg/m2 65.4 73.3 .001
BMI <25 kg/m2 49.5 48.2 ns
BW <88 cm (women) 16.6 19.8 .001
BW <102 cm (men) 61.9 68.9 .001
Hypertension
BP <130/85 mm Hg 3.5 23.3 .001
BP <130/80 mm Hg 1.8 13.6 .001
BP <140/90 mm Hg 15.2 72.4 .001
Hyperglycemia
HbA1c <7.5% 74.9 90.6 .001
Dyslipidemia
LDL <130 and HDL >40 mg/dL1 15.9 40.9 .001
HDL >40 mg/dL1 64 72.6 ns
Triglycerides <200 mg/dL1 75.2 89.8 .001
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Fig. 1. Evolution of cardiovascular risk. Estimated CV risk calculated
according to the Framingham scale. Percentage of patients at baseline
and at the end of the study with less than 10%, between 10% and 20%,
and more than 20% CV risk in 10 years.
Changes in the level of CVRF control between the
baseline visit and the final visit
Table 2 summarizes the main changes in CVRF control.
Overall improvement in CVRF control
There was a decrease in the calculated CVR in both
sexes. The high CVR was reduced in men by 29.0%, and
in women by 24.8% (Fig. 1).
The control of hypertension during the study was the
variable that contributed most to the CVR reduction
(Table 3).
A multivariate analysis was carried out to analyze
which factors are independently related with the im-
Table 3. Evolution of blood pressure, lipids, glycosylated
hemoglobin,n and BMI
Variable Baseline Final visit P value
SBP (mm Hg) ± SD 149.7 ± 15.4 133.0 ± 10.0 P < 0.001
DBP (mm Hg) ± SD 88.6 ± 8.9 79.5 ± 6.6 P < 0.001
Pulse pressure (mm Hg) ± SD 61.1 ± 12.9 54.0 ± 11.8 P < 0.001
Total cholesterol mg/dL ± SD 223.4 ± 37.1 202 ± 26.4 P < 0.001
LDL-cholesterol mg/dL ± SD 142.1 ± 32.2 124.1± 24.9 P < 0.001
HDL-cholesterol mg/dL ± SD 49.9 ± 12.1 52.7 ± 11.5 P < 0.001
Triglycerides mg/dL ± SD 158.7 ± 72.9 139.4 ± 48.3 P < 0.001
HbA1c % ± SD 6.9 ± 1.13 6.5 ± 0.8 P < 0.001
BMI kg/m2 ± SD 28.9 ± 4.07 28.0 ± 3.9 P < 0.001
Waist perimeter cm 98.6 ± 17.3 96.78 ± 16.6 P < 0.001
Coronary risk hard end point 18.3 ± 11.8 12.2 ± 9.3 P < 0.001
Table 4. Effect of the change in the risk factors (systolic blood
pressure and diastolic blood pressure, consumption of tobacco, and
total-cholesterol and HDL) that constitute the main components of
coronary risk in Framingham for hard end points, and on the change
in risk adjusted by other variables that do not form part of the model
Variable Partial R B P value
Change in SBP 0.08150 0.14144 <0.001
Change in DBP 0.01231 0.08893 0.0095
Change in total cholesterol 0.11977 0.07021 <0.001
Change in HDL cholesterol 0.15481 −0.26345 <0.001
Change in smoking habit 0.00558 −0.68592 0.0812
Change in BMI 0.00355 0.26253 0.16
Change in HbA1c 0.00030429 −0.02619 0.68
Change in log (triglycerides) 0.00390 1.22482 0.14
Change in waist perimeter 0.0012 −0.03424 0.41
Age 0.03117 −0.14265 <0.001
Sex 0.09930 −4.11752 <0.001
Duration of diabetes 0.00362 0.07947 0.16
provement in the CVR. The change in the score was asso-
ciated with the factors that intervened in its calculation,
except tobacco consumption, for which the statistical sig-
nificance was only marginal. As shown in Table 4, the
maximum effect corresponds to changes in cholesterol-
HDL after adjusting for the possible confounding factors
(changes in BMI, HbA1c, triglycerides, perimeter of the
waist, and duration of diabetes).
Pharmacologic treatment
Table 5 sets out the pharmacologic treatment at the
beginning and end of the study.
DISCUSSION
Our study demonstrates that multifactorial interven-
tion under routine clinical practice conditions reduces the
calculated CVR by over 50% in type 2 diabetic patients in
primary care. This reduction is almost 70% in women, and
occurs in the high-risk group as well as the moderate-risk
group (Fig. 1).
The prevalence of CVRFs in the study population was
similar to that of other studies, with the exception of
hypertension, which in our study was very high (90%).
S-58 Tranche et al: Cardiovascular risk in type 2 diabetics
Table 5. Pharmacologic treatment
Baseline visit Final visit
% %
Diabetic patients
Nutritional–hygienic measures only 14.4 19
Hypoglycemic therapy 85.6 81.0
Oral antidiabetics/insulin 93.4/10.7 93.3/10.1
Hypertensive patients
Antihypertensivetherapy 91.7 90.8
ACEIs/ARAIIs 74.7 91
Diuretics 25.3 22.3
Beta-blockers 7.5 3.8
Calcium channel blockers 18.1 10.2
Alfa-blockers 3.7 3.4
Dyslipidemic patients
Statins 89.5 96.3
Other lipid-lowering drugs 11.9 4.8
However, the presence of CVD was surprisingly low.
This could be explained by the fact that the mean age of
our population was lower, and the duration of diabetes
shorter [10–12].
The modifiable risk factors used to calculate CVR were,
in order of importance, smoking, total cholesterol, and
blood pressure. Change of lifestyle had the poorest re-
sults. Achieving weight reduction and smoking cessation
was poor, which coincides with the results of other stud-
ies. Even though systematic intervention on smoking and
obesity has been shown to be effective, this is hardly im-
plemented in the primary care setting [13–15].
At the end of the study, improved blood pressure con-
trol was the variable that had the most impact on CVR
reduction: a third of this reduction was due to this variable
alone. Mean baseline BP values were very similar to those
of other observational or intervention studies; however,
the mean difference between the final and baseline visit
(SBP/DBP: 16.7/9 mm Hg) was much greater than that
achieved in those studies and even than that in long-term
intervention studies [8, 16–19].
Despite this, 24.53% of patients achieved the goal BP
of <130/85 mm Hg; this figure would be 75% if we set the
goal at 140/90 mm Hg. McFarlane et al, in a similar study
to ours, reported that 26.7% of their population met the
treatment goal for blood pressure, and Majumdar et al,
in a 6 month intervention study, reports that 42% were
controlled to BP <130/80 mm Hg [16–17].
Several studies have demonstrated the importance or
reducing BP, although 2 or more drugs are needed to
achieve this [19–22]. The American Diabetes Association
(ADA) guidelines recommend that hypertensive diabetic
patients receive an ACEI or an ARAII, and add other
drugs if the desired objective is not achieved [23]. The
change in mean antihypertensive medication was slight;
at baseline this was 1.29 drugs/patient, and at the final
visit it was 1.4. The significantly better BP control was
due to this increase in the number of antihypertensive
drugs, and also to the higher dose used. At the end of
the study 91% of patients were on treatment with renin-
angiotensin system blockers. More than 70% of the pa-
tients received high doses of ARAII (irbesartan 300 mg),
and also, perhaps, to an improved treatment compliance,
which has been repeatedly reported as very poor in the
diabetic population [24–26].
Although baseline HBA1c was very favorable, it was
the variable that achieved the best final results. Alto-
gether, 72% of patients achieved an HBA1c of <7%,
and 90.28% achieved an HBA1c of <7.5%. The results
for HBA1c <7% are much better than those reported
by McFarlane (26.7%), Renders (44.7%), and Olivarius
(35%) [17, 26–27].
The opposite occurs with lipid treatment goals. At the
end of the study there was a substantial improvement for
the combined LDL-cholesterol <130 mg/dL and HDL-
cholesterol >40 mg/dL target; however, only 40.9% of
patients reached this goal, of which 40.5% corresponded
to primary prevention, and only 6.48% to secondary pre-
vention. Our results coincide with those of other stud-
ies, in which it was found that either goals were not met
or diabetic patients with coronary disease were under-
diagnosed and undertreated compared to nondiabetic pa-
tients with coronary disease [27–28].
At the end of the study almost 25% of patients with dys-
lipidemia were not receiving pharmacologic treatment—
as with 8% of hypertensive patients—despite the fact that
the benefits of lipid-lowering treatment are very effective
in both primary and secondary prevention in patients with
diabetes [6, 29–30]. Similar situations have also been re-
ported in other studies [31–33], and may be explained by
what is known as clinical inertia, where the doctor nei-
ther starts nor intensifies a certain treatment even though
it is indicated, something that often happens in chronic
diseases, especially hypertension, diabetes, and lipid dis-
orders.
Antiplatelet treatment in the diabetic population both
for primary and secondary prevention of CVD is recom-
mended by the ADA [34]. In our study, 12.7% of patients
were receiving antiplatelet agents, which changed very
slightly over the length of the study. Esmatjes et al re-
ported that 21% of 1718 diabetics over 18 years were
taking acetylsalicylic acid, which is also much lower than
that reported in other studies [17, 35–36].
The drawbacks of the study include the relatively young
age of the patients and their short duration of diabetes,
which could explain the ease of achieving some of the
goals, such as HBA1c control. Also, in a multifactorial
approach, intervention regarding lifestyle (obesity and
especially smoking) is not systematically implemented in
primary care, and this could explain the poor results.
CONCLUSION
Under routine clinical practice conditions in primary
care, an integrated approach to CVRFs substantially
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decreases CVR in the type 2 diabetic population in the
short term. However, there is much room for improve-
ment in the control of risk factors, and the development
of intervention studies aimed at increasing the appropri-
ateness of clinical guidelines, in order to overcome the
clinical inertia of primary care doctors, is of paramount
importance.
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